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(54) METHOD FOR DRIVING UQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of black or white vertical stripes on a display 
screen and to improve display quality by alternately outputting video signal voltage components 
respectively obtained by adding and subtracting offset voltage to/from an input video signal in each 
prescribed period. 

SOLUTION: The phase of each of control signals A. B is inverted in each two frames. Thereby 
voltage (VH+Vofh) and voltage (VH-Vofh) are outputted from a high voltage amplifier circuit having 
offset voltage Vofh respectively to the 1st line of a 1st frame and the 1st line of a 3rd frame in a 
drain signal line connected to the high voltage amplifier circuit having the offset voltage Vofh and a 
low voltage amplifier circuit having offset voltage Vofl and luminance rise and drop generated on 
corresponding pixels due to the offset voltage Vofh are mutually offset. On the other hand, voltage 
(VL+VofI) and voltage (VL-VofI) are outputted from the low voltage amplifier circuit respectively to 
the 1st line of a 2nd frame and the 1st line of a 4th frame and luminance rise and drop generated on 
corresponding pixels due to the offset voltage Vofl are mutually offset. 
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English Translation of what is presently 



understood to be the relevant passages of Japanese 
Unexamined patent publication No . 11-249623/1999 



The following is an English translation of what 
is presently understood to be the relevant passages of 
the above-identified publication. 



Figures 16 and 17 also show the circuit 
configuration of the case where the amplifier circuits 
shown in Figures 16 and 17 is expressed by the general 
operational amplifier symbol. As understood from Figures 
16 and 17, in the amplifier circuit 272 for low voltage 
use of the present publication, the MOS transistor of 
input stage to which an input voltage (Vin) is applied and 
the MOS transistor of input stage to which an output 
voltage (Vout) is returned by the feedback are alternately 
switched. This indicates that the output voltage (Vout) 
is equal to the sum of the input voltage (Vin) and the 
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offset voltage (Voff ) as shown in the following equation 

(1) according to the circuit, configuration shown in 
Figure 16. This also indicates that the output voltage 
( Vout ) is equal to the subtraction of the offset voltage 
(Voff) sum from the input voltage (Vin) and as shown in 
the following equation (2) according to the circuit 
configuration shown in Figure 17. 

Vout = Vin + Voff (1) 
Vout=Vin - Voff (2) 

As shown in the timing chart of Figure 19, the 
control signals (A) and (B) that are outputted from the 
control circuit 152 are inverted in their phases for every 
two frames. As shown in Figure 19, the drain signal line 
(D) that are connected with (1) the amplifier circuit 271 
for high voltage use having an offset voltage of Vofh and 

(2) the amplifier circuit 272 for low voltage use having 
an offset voltage of Vofl receives (VH+Vofh) from the 
amplifier circuit 271 in the first line of the first 
frame, and receives (VH-Vofh) from the amplifier circuit 
271 in the first line of the third frame. Accordingly, in 
the corresponding pixel, the increase and decrease of the 
brightness that are generated by the offset voltage Vofh 
are canceled with each other. In the first line of the 
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second frame, the drain signal line (D) receives 
(VL+Vofl) from the amplifier circuit 272 for low voltage 
use, and receives (VL-Vofl) from the amplifier circuit 
272 in the first line of the fourth frame. Accordingly, in 
the corresponding pixel, the increase and decrease of the 
brightness that are generated by the offset voltage Vofl 
are canceled with each other. As shown in Figure 20, the 
increase and decrease of the brightness that are 
generated by the offset voltages Vofh and Vofl of the 
respective amplifier circuits 271 for high voltage use and 
272 for low voltage use are canceled among the successive 
four frames. This results in that the brightness of the 
pixel to which an output voltage shown in Figure 19 is 
applied becomes an ordinary brightness corresponding to 
the gradation voltage. 

Figure 20 is an explanatory diagram showing the 
reason why the longitudinal line occurred in the liquid 
crystal display panel due to the offset voltage (Voff ) is 
indiscernible . 

Claims 1, 4, 5, 7, and 9 of the present invention 
relate to the above-mentioned Japanese Unexamined patent 
publication No . 11-2 4 9 6 2 3 / 19 9 9 . 
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(6) 



5o Mmj±mr>-:fm^2 i \ \z.n:mm&^'f^-¥^ 

l|fffflr:x:/[HlK2 7 2{i*^l'l4<^|igPSffi$:W;^-^ 

[0 0 3 3] v^mmx*\'t. ^g-r^^fecopiias 

ffi(^Su^tci^>tl't4^^c^<9. */c. T^-:/[ElK*f2 6 3co 
i^mfffflT>'>^!ElSS2 7 l:^J:0?i£SfffflT>'7^[El^2 
7 2(7)itemi. Hm^T>':/[ElS&2 7 l^i&mfffflT 
>:/@^2 7 2-^ii5mj[£fflT>^:7'lHl^2 7 l^^gmffffl 
TV7^[Hl^2 7 2 i:?^^5c^T% :y^a5 (1) 26 2 

ScO^^'&px— ^^^y^a52 6 51CA:^L> -^ttt-^ 
tp^tT. i^«ffifflT>'^lHl!S2 7 1 fc^l/Mmmffifflr 
v:/[ElS&2 7 2;i)-(bW;^^tt5W:^mffi?:;^-r 
(2) 2 6 4t:ict^^'9#;t. ^feScop^l^ajEETiSyi;^ 
^n-S) KU>r V-m-^^a (D) . ^J^fi. ^l#ecoKl/ 
-TMt^^ (YD ^^4#icr)Kl/'<>'m#«S (Y 
4) h\Z.^-h^^^h\c^'0 . #Kl/^Mt-i-«& (D) 

[0 0 3 4] gl6tc^i-;^-< ty^^ (2) 2 6 

|llt;i/T^-t-J:9l^> m^KZ-^-t:^^ (2) 2 6 4(^ 

—y^^y'^mm^. iSmffifflT:/>^[E]S&2 7 1 t n#g 
(DKU-f^/fS-^ (Yn) ircOf^^t^l^lgc^tv^PMOS h 
(PMl) ,«mHfflT>^:/[H]f&2 7 1 ^ 
{n-h3) #gtOKW>m-^ (Yn+1) ^(OfBltCg^ 

jgg^ix^PMos h^^^v;^^^ (PM2) ismffiffl 



ENB M NORl PMl NAND2 



OFF 



OFF 



ON 



T>'7'lsl^2 7 2 ^ (n + 3) S@cOKW-<Mf-t (Y^ 
n+3) tcor^tCg^ic^n^NMOS h^Vv^;^^ (N 

Ml) ^g:mffiffir>^^[Hiie&2 7 2 ^nS@(^Ki/-r 

^-m-^ (Yn) i:(^Pfli:(Cg^^$iX^NMOS h^^-v^-- 

(NM2) t^W-r^o 
[00 3 5] PMOS V>?;^>5' (PMl) c^^- h 

S^^tCfl. (INV) -CSte^tifcy T[ElS& 

(NORl) com;^;^^. PMOS b^V-v^^:^ 

(PM2) (D^-hSffilCH. ^ (INV) 

Ste^tt/c/TlHlSS (NOR 2) (^m;^^^ ^tv^t- 

-^/V-iyy h[ElS& (LS) T'l/^/^v"^' h ^ttXA;'J^:^t 
5. Wm^. NMOS hy^-v^;^^ (NMl) (n^-V 

wm^\t. 4'^^<-^ (INV) x-Rm^fiti'r>'h^\B\ 

m (NAND2) (OmtltK i^tl> NMOSh^^-v^^^ 
^ (NM2) (D^-hmm^cn. 4>^<-^ (INV) 
T'SS^t^fc■^>-K(B]SS (NANDl) <DmMK ^tl 
^^ni^^^Uiyy (LS) -Cl-'-</l-''>:7 h^ixTA 

;^^tv5o ^^-K[e]S& (NANDl) i:yr[Hl 

m (NORl) ^mitm^ (m) -r^vm^ 

(NAND2) :}aXUyr^m (NOR 2) \at. ^ >' 
y<-^ (INV) XRm^n^t^^Mitm-^ (M) :^>Ati 
^n^o -:h>^KlE]K (NANDl, NAND2) 

l^M^-^-fMn^ (ENB) /riE]^ (N 

ORi, NOR 2) t;i(i. -f>^/<-^ (INV) -es^ 
^ti./cai;b-r^-://Mf^ (ENB) ii^Xti^^ho ^ 
Id. -t-VKSSS (NANDl, NAND2) t/Tm 
m (NORl. NOR2) (D-mmmMt. ^OB#(O^M 
OS h^^^v^;^:^' (PMl, PM2, NMl, NM2) 

[0 0 3 6] 
[^1] 



NMl 



OFF 



OFF 



ON 



NAND 1 



PM Z 



OFF 



ON 



OFF 



NOR Z 



NM2 



OFF 



ON 



OFF 



(ENB) L o w U-^/i- (WT. L U-</U) 
-ri^ KlHlSS (NAND 1, NAND 2) flH i g h 
lx-</P (i^T. HU^/W) . yriHiSS (NORl, NO 
R2) flL s ^MOShy:/v^^^ (PM 

1, PM2, NMl, NM2) f^i:^^ t ^i^o 
^-f 19 "9^1^(1. igmjEfflT>^>^[H]S&2 7 1 

t^m±mriy'fm^2 7 2i: t^s^o^^^flitcfo^o 

rcottl;^>f :^Mf-^ (ENB) (i. ^Sy^:/£^^ 

"O^^^^fflr^^F^tC, ^T>^:7^lIIf& (2 7 1, 2 7 2) (7^ 



-(0\!iMl-<^--'fMt^ (ENB) tLT. 
(CLl) (DRmt^^^m\^X\^^^t^. ^xzy^ (C 

[0 0 3 8] ^l;5i^^^7:>-5J:e»lc. tU:/^^^>- 

-fMt^ (ENB) tmu^JV(Om^\'ti. "^mt^^r 

(NANDl, NAND 2) L 



(7) 



U^/V^ ig.yT[HlS& (NORl) ;d5H l^^/^^>^^V^^^L 
u-</i^tt^:6o :int::J:t). PMOS h7>^^:^^^' (P 
Ml) ioXXJ^^MOS hy^^^y:^^ (NMl) t^:^yh 
^v^^l;^y. PMOShyy^^:^^ (PM2) ^XXfN 
MOS h7:/v?:^^- (NM2) ^S;^>-fc5v^f^;r■7 1 

(Yn+3) {C. >(£«ffifflTy>^lHie&2 7 2cotii;^fiK 
V^vm^U (Yn) . fcSVMl. SflffifflrVT^E^ 
2 7 l(Da;^ttKW-f :x{t-^«| (Yn) JC. ffiSJ£fflT 
>^>^IHI8&2 7 2 0m;^fi KW-f VW-^^ (Yn + 3) \C 

[0 0 3 9J rr.-e. *IIJ6(^Ji^ftSO*Kffi^*^^^^^— 
/u (LCM) -ei^. #-®*cO?KfajitcR]jD^tl^pg^m 

lOVT*^'?. Lfc755oT. ffiSJEfflr>'yiHlK2 72 ' 

i^;^^ (PMl) ;$5^:7i?, NMOS (N 
M2) ;d5;^>'C0«'&{C, PMOS (PM 

^P^tl-So ^(Otiisb. ^MOS hy>'i^:^'^ (PMl. 
PM2. NMl, NM2) - K W-f >^HffStjE 

[0 0 4 0] tft;5-^co^SSS^^^^^-/^^ 

2 5 6 P^li^;^^ t i; !9 ^mm^Tjk^^M^^^h 

>^v>;^^ (TFT) \ci^i-^mm.f^^m^mm^^ 

^^^L. m^h^^^i^m-^ (D) m;^"r5;^j£-eflmf 
(D) \zttiti'r^:^&t*^^^tfj:<yx^^^^o meiCTjk-t 

ii5flffifflr>':/lHlSS2 7 1. joJ:U^®mi£>Sr^>^lH]£& 
2 7 2(1. lulSt/ciSS(cJ:9tS:(t^tt5*3(^-efo9. 

:t-<Ti^y (OP) (^siGA;^ffii^ (-) tmtim 

«jEffir^>^[H]£&2 7 2\cmm^tl^:t-<T>':/ (O 

^iblw. ;littJEfflr>'7"[Hl^2 7 l{;l>Effl^i^5 
;^-<Tvy (OP) li. ^Jx.«. [gl 1 0 (c^i-i 5 ^.eS 



(OP) {1:^:7-^ ^> hmjE (Vo f f ) S:^UTV^5o 
SulB;r-<T:^y (OP) <D&:^m^m^tK mx.^. M 

C0-Cfc5»^lCll, miS:^:7-fe5/ hflffi (Vo f f ) 

(1, igi9*fc(i[gi oic^-rsititiit'i[H]s&{-i3»t5. a 

;^®(DPMOS (PM5 1. 5 2) *fcll 

NMOS h^Vv?:^^ (NM6 1, 6 2) . S)5VM;i|g 
l&:ft#(Hl'S&^«^"r5NMOS h^Vi^;^^ (NM6 
3, 64) ifcflPMOS h^^^i^^^ (PM53, 5 
4) <Dn^^<DWiWJ:T>'^<y:y:^'ibm®X^±'t^o 
mIIBA;^^ia(OPMOS (PM5 1, 5 2) 

^fcflNMOS h7 Vv?;^^ (NM6 1, 6 2) . fc5 
V^lll6t^IAi^IH]gSS^«*•r5NMOS h^^^t^^^ (N 
MB 3, 64) i^fcl-tPMOS h^l^i^:^^ (PM5 
3. 5 4) <DM^^<DmJ>ti:T>^<y>:^l^. KotXS 
i;i:foNt5^;^>'n"^?5i^/>r;^-:/aAXa. */h(l7t^ h 
y y^y >'^xa'co(ie>o#twii9. mos by vv?^ 

^^7:)U#V^flEmJ^ (Vth) . SfcflMO S h 7 v^:^ 
>5^CDy-h*i/y-hft (W/L) ^:65^{tLrL*5 

:7-fe5/hmi± (Vo f f) ^^tci-^ r i pitg-efo 

[0 0 4 2] ^LT. El 1 1 d^t-J: 5 m^^^^T 
l^-f (OP) (V o f f ) Sr*LTV^ 

fl\^Mm^W^^^T >'fX^k\.\l. AtlWS. (V i n) 
tm;^aj£ (Vo u t) t\^mL<^j:^ (V i n=Vo 
ut) (:i>^L-C. mm:t-<T>y (OP) h 
fljE (Vo f f ) ^^L-cv^a^-g-t-ti. A;^®E (V 

in) tltitlW^ (Vout) t{l^L<?fc?>T. ffl;^ 
ajE (Vou t) {iA;'?aH (V i n) \Z:ty't)y hW. 
JE (Vo f f ) 25^JD» (Vo u t = V i n + Vo f f ) 
^tirzh(Dt^j:^o ^c£:fo\ 01 ltl^ :;d->^-^:y hSJE 
(Vo f f) Sr%^SLfc;^^-<T>':/co^^EB[llKSr^'rla 
-efo^. E111(C*3V^T. ROPfl;^'7ir^>' hmjE (V 

o f f ) ^^i.x\^fj:\^mm6^^^^^T>y. VOS 

tt. ^tD«JEffl;65:^-i?5/ h«JE (Vo f f) ^;^LV^m 
[0 0 4 3] LtcHi^oX. VU-(>V^^^«7^tiit}\B\^ 

(lasi^^-r 1 5 7) coK®jEfflrv7^[Hi£& (0 6 ci^ 
^2 7 1) . ^xxf^mz^T>>^m^ m6{C7sk-t2 

7 2) t UT. miiSiaStC^-f^/^T" — v^^n!7[H]8S$r 

n!7[Hl8l<DA:^ttiEi:ai;^ttJEi:;d^-i&:-^"f. 
i/^nr7[p]K7!i^jb Kt^-^^- KfS-^^ (D) tcfflj^^tt^ 
^K^BlEiblUEft. 7K/ur-i^4^n!7[E]SSIcA;^^ti.5P^ 



(8) 



10 0 4 4] skr. :i(om^tctt&<ommim^^?>n 

S{wOV>-CI¥«StC|5ii«-r5o 1111214. :^yiz-y hm& 
(Vo f f ) i>ihi>m^. i5tX^^7±-y (Vo 
f f) i57iv^^•^^c. Yu^ym-^B (D) (*fctt® 

i^i;® (iToi) ) \zmo^i^^^iBmwims.^w.m 

hmS. (Vo f f) ^SSsfeV^^-g-tC. KWV^t-§-«S 

(D) (rPnjp^tv5E^H4*i<fct;'A®ttro?gfB^gjmj£ 

(-) (D:ty-^y VMS. (Vo f f ) t^h^m^ 

ic. vvy(vm^m. (D) tw3Jo^tvSiE<stt^3iTj<A 

$tv5Klii®Ef4. ;*-7-fes/ vmS. (Vo f f ) w^^ft: 

it'(6:< ^£5<?D-e. mn<r>nB.\t. j^s^^^-^^/^^v - 

TT^-rcnmm^- (+) <D:^y^yYmS. (Vo 

f f) jjjfcs^-g-t-. Yvyfi^m'^u (D) ^cP^^JD^^^ 

(Vo f f) <D^t±n-^<fth<D-r^. mmnn&n.. 

5, CC-C. 06l':^-rKV'1'>'Kv>r/^l 3 0(C*5V^ 
-C. Y l*3j:t5Y4(D KW-^Xft-*^ (D) tCg^^^H 
5i«mjEfflTV7'I5]SS2 7 (+) (D:t7-fes' 

Ym& (Vofh); *3±U^. Yl*3<fcU«Y4(DKV'f 

i^fi^iift (D) \z.mm^t\^^'&MS.m>:rm^2 1 2 

;5W-f-:f-:J^ (-) (Diry^yVnS. (V o f 1 ) 

Y2*3j;tJ'Y5(©KWi^'fI-§-«^ (D) I'S^ 

yiaIK2 7 2i:. Y 3 ^3<tt?Y 6 O K^W >ft-^«ft 
(D) (ig?i^^tv5i««JifflT^7'Ie]i^2 7 IjoiU?® 

mSffiT i^7'lHlK2 7 2 i:;S5. *{c;r7-fe:s' hSJI (V 
off) ^itfc^iV^tro-efoD. Yl~Y4co 
Yu^i^m^m (D) (cP-(D|igf|liiISr8]^iP-t-S'b<o 
t^5t. ^Offi^tc. Y 1~Y 4 KV-< (D) 

{z.mf^^i^^Mm(ommt. 013 ( a ) ic^-r j; 5 1- 

10 0 4 5] ^^(cS»-et^J:5t-s BufElfe# 

TX\ Y l*3<ttJ5Y4<DKU-1'>"fS-§-^ (D) ic^^^ 

■t\.^W:mBmT>y^^2 7 lii-^^-r^ (-) 

-irs/ bflffi (Vo f h) , *5J;t5. Yld3J:0'Y4C0K 

w-fvw-^iift (D) izmmti^^m^mri^y^^z 

7 it'^zfyy^ (+) <^^7-fes' hSff (Vo f 1) Srit 



(0 0 4 6] COm-a-l-. Yl*3it;Y4(OKV-r>'ft 

xmns.Mr>zrm^2 7 2*3. m-(Dy"7^ (+) , 

*>5V^I4-r^'^>?. (-) CD;^7-fe5' bmjE (Vofh, _ 

Vo f 1) ^n^m-^iat. mis (b) tc^-rip 

tc. Yl*5j;t/Y4(DKV-r>'«-§-*l (D) tcgE^$4x 

Y4<DYu^ym-^m (D) ic^;K$ix5iii^w»« 

L^:65f5s ;t^T>'7'<75:^7-fe5' hflJE (V o f f) 

2^(D:t^Tyy<0:ty±^y hWS. (Vofh, Vof 
1) iim-\^^i^^ti-±m>^xmxh\). 2r><Dir-<T 
^y-fniry^y (Vofh, Vo f 1) tJ^I^-I- 

10 0 4 7] w©J:5(-. tSStScDfSa^^^v'a.— /U-e 
li, ^Y\^-<>m-^ (D) fc«^$4x5TV7'!Hl8&(0 

hSJE (Vof f ) l-it). 
^^liffi (' e * fc (4McD*a«5^S5l^i- 5 t V > 5 p.g^-^ 

10 0 4 8] HI 1 4 (4. ^MM<DJ^M<D KV'f > KT-f 
/^l 3 0(c:io(t^){Smj£fflT>'7'lHlS&2 7 2 0S3|cIiIK 
«fiS;^^-t-[eI^ia. Ell 5(4, ^mM<r>m^^Y^^^'^ 

Yy^y< 13 0 icjolt 5S«ii^r >-7'Ih1K2 7 1 
*lelSg«lgS:^-t-|HlKigI-efo5, in 1 4 (cs^-r^^JSo 
J^fficD^ttJIfflTi/7°[HlSS 2 7 2 HI 9 (C;^i-^iilii 
iHlelSSd, A;'3S<OPMOS b7>'t?^<5' (PM5 1) 

<Dy-hmm mmmm) ^> (+) A;'34S^fc5v^(± 

(NAl, NBl) fc. A;^^»PMOS hT^'i^;^^ 
(PM5 2) (Oy-h«^l$r. (+) A;'3«^fc5V^(4 

(NA2, NB2) t. iiitl^<ONMOS Vv^^y^^ 

(NM6 5) (Dy-hmm^. a:^S(opmos 

(PM5 1) (Dh'\^4>n® (^2Wtt11) , 
SV^(-±A;':S«PMOS b^^'i^;^^ (PM5 2) OK 
^-^^ffi^S{-^i!-r5^'^'5'^^^>'^7^i^^^ (NA 
3, NB3) |g||j*#lHll^Sr«fiKt-SNMOS f7 
i/-:;';^^ (NM6 3, NM6 4) <D'^—h9m^. Xti 
^(DPMOS h7>i^^^ (PM5 1) CDKV-f^'tt 
fe5v^t4A;'3lS<^PMOS hyv^;';^^' (PM5 

^? (NA4, NB4) ^mDUfcbroT'foS, HI 1 5 f;i 



(9) 



4lc^'r^£ttJEfflT>'>^[Hl8S2 7 2 tl^a. El 1 0 Cl^ 
-f^tjjJtililiagSlc, 7.4 v^v^VyV-y::^^ (PAl 
PB1'-PB4) Sr^JDLfctiCO-Cfo^o ^ 
w-e. 7>{ y^i^^Vy^yi^:^^ (N.A1'-'NA4, P 

Ai'-'PA4) coy- hmfiii-ii. ^Mft-^ (A) tm 

*D$tt. ^^/^^^i/hyVi^^^ (NBl-N 

B4, PB1-PB4) <D^—Ynm^\t. ffj®ft-§- 

(B) ;dSHl;!JD^ti5c 

[ 0 0 4 9 J 014 (C:^i-*:||}SoO?i^fficO®mjEfflT 
:/|El^2 7 2(;i*3V^-C. ftiJWft-^ (A) ;65HV-</K f!l 
^ft^ (B) ;d5Ll^-<>^wco*'^co[H]ES^g^S:Ell etc. 
^JWt-^ (A) :d>LU^/v. ^J^&^t-^ (B) ;65H 

Vo u t =V i n+V off 
Ell 7(0[HlK1»^S-e(tx TIB (2) ^tc^-rJ:5 
{c, db;^«ff (Vo u t) ft. AtimZ (V i n) 
;^-y'"fe^^hSffi (Vof f) ;i5Jg®$n/ct>c;Dt^j^^o 

V o u t =V i n- V o f f 

Ell 8ft. :^mM<D^m(DVi^4>vy-(^<i 3 0 (Dm 
ti&<Dm^^7jk-tmx*h^ . El 19 ft. :$imM<Dm^(o 

KW vKy>f /<l 3 0 (omi^^Wi.m't^tii^<D^ ^ > 
hT*fc5. El 1 9 tc^-rai;^«Hftx Vofh 
<D:^y^-v hmiESri#<>SSffi^T>^:/[El£S2 7 1 
Vo f 1 (D;^:7"ir>;/ MJE^i^o{S;ttjEfflr>':/[HlK&2 
7 2 KV>f :/ft-^^ (D) (;i*fLT. a 

^ffi«ffiffiT>7"lHlSS2 7 1 jo<tU^^g:SiEfflT:/7'[HlSS 
2 7 2;6^e>tH;^^ti5m;'J«i£Sr^'t"ti<^'C*fci9. 
ai;^«jE(;i:}3V^-C. VH(tii5ai£>^T>^^lEJS&2 7 1 

7 l;0^^£ti;^^tt'5:iE^CDPgIS«JE. VLftiSmflE^T 
i^-f^^l 7 2;d5;t-:7-ir:x hSflE^i$fc?iv^^{c:. IS:® 
JI^T>7'[ElK2 7 2 75>e>a;^^i^5:iEj^^opW^ffijE-e 

[0 0 5 21 Ell go^J'-Y i^^^-r — b(-*i~<i: 5 
{c. Ell Stc^-r^tJ^iJlHlKl 5 2;^^^ibUi;^$^^5^J®^t 
^ (A) ^siU^^tJtS^t-^ (B) ft. 2yv—2>.%\^^(r> 
^^t^EM^^^. L/c;i5oT. Ell 9 tc^-f J: 5 
Vo f \v(0:i!ry^v hmjESrj$oiSa£EfflT>yiH]S& 2 
7 1 i:. Vo f 1 (0;e-:7-t^/ hSJES:i^o^gmffiffiT>' 
:/[Hl8S2 7 2 i:(cS^^^ti^ Kl^>r>ft-^«l (D) \c 
ft. l:7ix-AScDl 7>f ^-Sic, ffiSJdEffiTvmiES 
2 7 1;^!^^ (VH-hVof h) (OnS.t^mfl^i\^^ti^. 
3:7V-i.gcDl 7>r^^@f-. il5«i£fflT>:r[HlS&2 7 
l;D^b (VH-Vo f h) comj£;d5ffl;^j$tv5(OT*. 
;£:;-r'5^i^^{-*5V^T. Sttff>STyyiHiS&2 7 lO^^ 
ir^^hmjE (Vofh) IcJ: >9 :^i:^»Aco±#ioJ;Uf 
J^/>(tffi5iS$ti5o 2:7V'-jU@(D1 ^^rvg 

IC. ffittJEfflr>'7^lH]8&2 7 2;5i^(b (VL + Vof 1)^, 



6 . El 1 7 {cft. E! 1 6 . Ell 7 ic^-rr V^T'lBjgSS:. 

^t'^fc'i^r-CEI^tTfcSo rcoEl 1 6i3<tD?Ell 7d^ 

K2 7 2 -eft. (V i n) ;65fP^]0$n5A;'3S 

COMOS h7>^i^>^^ tU;^«ffi (Vo u t) 
$tU'5A;^S<7>MOS hyV'i^;^^ t S:3Si:t-^9#x. 

^-Cft. TIB ( 1 ) S;(c*-r <t 5 tci, m;^«JBE ( V o u 
t) tt. A:^®JE (V i n) (c:>^:7i^5^ hSJE (V o f 
f) tmn^Mz.\,(Dhf$.^. 
[0 0 5 0] 
[^1] 



(1) 



[0 0 5 1] 

[ic2 3 



(2) 

ir>^:/lHlSS2 7 2;6-5? (VL-Vo f 1 ) com 

T>'fW^2 7 2(0;t-v^ir'^ hffiJE (Vo f 1 ) (-it) 
^tC^»*<^Jt#*5iu:t^^>ftffiSS^tt5o wtvfci: 
D . El 2 0 (c^i-<J: 5 SSHfflT >'7'[Hl8& 2 7 1 43 
tt5{£«JEfflr>^7^[HlSS2 7 260;^-:7ir5' hSJE (V o 
fh, Vof 1) i;ict «?^C5»«<oJz#:}o.i:i5?^/> 
ft. a^i-5 4:7U-Aft(ctS|fe$tb6(OT% Ell9tc 
*i-ffl;^®i£;6533^p^tu5I®Pl<o»Sft. fgiSmjE(-*f 

[0 0 5 3] fSi^. mJlEEll 9(OT^i-^'<A^-r-hT* 

ft. M®ft-§- (A) ^^x^vm^^ (B) (o^ate?:. 2 
^-(jwm^^ (b) co^tssr. #>'i^— i^f^-e2^-r> 

wto^-a^coiSlgcOffSSr. EI2 1. EI2 2tOT^"ro El 2 
1ft. SiJffllft-^' (A) ;65.H w^/KO^fC. Sflffi^^rv 
7'[Hlg&2 7 I2i5 (-}-) co:t:7ir-. hSJE (Vofh) 
§r. {g:mi£>^T>7"[Hlg&2 7 2:^5 (+) (Biry^v hS 
jE (V o f 1 ) Sri^o^-g^T-fe I? . El 2 2 ft. *J 

^aI^t-^ (a) t^^Yiv^^vcom^. ^ns^mri^^^^i 

7 ir^ ( + ) (D:ty±^y hMZ (Vofh) 5:. {£«JE 
^T>y\B}^2 7 2i!)^ (-) c0;^:7-tr^>' hSJE (V o f 

1) ^^^o^-^-efc^o v^-fi^co^'g^(c:ioV^Tfc. Mm 
JEfflT:/:/[HlS&2 7 l:Jo<}:t5{g:ttJEfflr>y[H]£§2 7 2 
(0^:7ir:y hmjE (Vofh, V o f 1 ) (C J; >9 :t C 6 
»^CD±#*5j:a??)S/>ft. ifi^f 5 4 w-Aft{ct@« 

jS^t^^-So b/5^L/^;ii5!b. (A) ^xxfmm 
ft-§- (B) (o^tes-. Ap^-e2 y-oftic^e 

r t (c J: f9 . El 2 1 El 2 2 ic^i-<t 5 t-. 
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*fcHlil2 2t?(i, 17U— ArtT2 7^ 

(A) j3j;T/$iJW-^ (B) (0{a[ffi?rSte§-&-cm 

[0 0 5 41 £tT> *^^g<oJ^ffi^w*Jv^-c, $|J^9fs-§■ 
(A) , isxxfmmm-^ (b) ^^i-s*i£Srift§^-r 

rtO^iJUIilK 1 5 2rtroSa5ielK«fi£**-t":^°s'^0 
y^^< 13 0 rt(?5SlJtSl[e]eS 15 2 rtJCti, h Wi^;^ 

1 5 3 . mmm-^±^m^4, oo. y v—M.mmm-^ . 

410. ^^7b^'ns/^ ::^/wft-^*fiK[Hl 
ig4 2 0. hffl;J'a5/^^iE£leI^4 3 0, ^-^/i^:^^ 
^[eIK4 4 0. ^XXTy</i^:^m^m^4 S Oimifhn 

[0055] 024 (t. I1I23 iCTf^irmm^-^^^^ 

4\c^-rumm-^±^^^'i 0 ooftf^^rifti^-rsfc* 

(Oi^-f A^r— H-efo5o fiJffll^t**^[H]K4 0 OlCil 
i?as/iJ' (CLl) i^Atl^tl^o ^n^ny^ (CL 
1) li, 1112 Stc^-TJ: 51'. DM7y i-T*- ^ns/T" 
iHli^ (Fl) -e25^jl^nTi?ns/^ (HCLl) t^^i 
9, CCOi^n^/j? (HCLl) ilDM^y^'T' 

.7ns/7°[HlK (F2) ■C2^ffl$tV-C, ^as'i!' (C 
LI) ;SS4^)-ja^iVfc^ a S'i5' (QCLl) t'fe'S, * 

fz.^<Dy^^-h.W.Wm% (FLMN) i^Kti^^^. ^£ 

*5. znyu-M.^mm-^ (FLMN) (D^:^mz^ 
v^-c!imi6-t-5. yi^—j^mmm-^ (flmn) t*. ^ 

(INV) X-RU^flXm-^ (FLMIP) t 
fS:^„ wCOfi-§- (FLMIP) ft. El 2 5 (C^-r i 5 

DM^y ^a^/yiHiK (F3) -e2^>^$ix 
-Cii-^ (HCLl) t^J:^. ^roft-^- (HCL 

1) it. DM^y • 7n5/7°liI£S (F4) -e2^>Jl 

$^-c. y\^-j^mmm-^ (flmn) iu^^ja^ixfc 

(QFLM) t^i^o ^LT. i^n,/^' (QCL 
1) t, ffi^ (QFLM) td. jm6<]?^SfPlHlK (E 

xoRi) KAti^n. s^ffee<)ifeSfo(Hi8S (exor^ 

1) /4>P5{f-^ (CHOP A) t^liitl^tl^s ^(^ft 
(CHOPA) i^>-'<—^ (INV) 

ttciom-^ (CHOPB) ;<u^^^ti.5= 

(CHOPA, CHOPB) (tV-</Wv'7 MhIST-V^ 
b$4x-C^JffiIft-§- (A) JJiU'^J^fllft-i- (B) i 

[0 0 5 61 (A) axmmin 

■8- (B) ro^ffi^. i§.yu—M,fyX'2 7^:^U. *^o2 



(A) axmmm-^- (b) (D^tasr. 2 7v-Afetc ' 

^W-AmfSiS-^ (FLMN) 
4^m\^tcm^ (QFLM) Sr, fS-^ (CHOPA) t . 
L. */c, (CHOPA) ^^i^y<~'f (IN 

V) -eSlsL-CW* (CHOPB) fttltiiiW Z<D 

m^kat. EI 2 4 tc^-r^jfflifs-§-i^fi£iB]^ 400 tc^sv ^ 

-C. DM>y y^' y^^yy^^ (F 1. F2) . 
U^SmWIiaftlH]!^ (EXORl) tt!i^WtL^£^\ * 

fc, :i®fimts-§-^^ii]^4 0 0T?n, Dmy])-y:f- 
yu^y^^ (Fl. F2) ti. 7w-ixffiBa«-§- (F 
LMN) -t?^Offl^k^i^So Dmyv •y:^-y°^y 

(F3, F4) (i. PORN«-§-±^[eI^4 0 1 
i)^h<om^- (PORN) X'WMit^tl^o CICOPORN 
«-^^fiKte]S§4 01 iSaEOflaiflffi (VDD) €r 
^>ffi-rs^>iHHlSS4 0 2 wO^J-E[H]K4 0 2©tli;^ 
dSA;/:^^!.^-^ >'/<-^le]E§«^4 0 3 tlfSfiK^nSo 

z.<DmMMS. (VDD) a. mn^^TWiMM^i 2 0 

(^©DC/DC3V/<— ^ (El^-ar-f) X±^^tl^M 
JEr-fc>)> C©«i!i«JI (VDD) (i. ^KfaS^^i^^ 

(OPORN^t-§-^tfi£lB]K4 0 icDft-^ (PORN) \t. 
5'7°1h]S& (F3, F4) (i. ^^^^^-:^a-/K^«M 
[0 0 5 7] XfclC. **JgK)Ji?ffilCi3V^-C. 

mm^- (FLMN) ^^^^^^m^wt^Mi-^o tuis^ 
w— A^IS-ft-^ (FLMN) ^±^-t^\at. yu—J^ 

X. ItJiEy— b K7^^-< 1 4 0»;itt. ^^^JiBl^ai 1 
0/i-^7V-AMit&ieS%«-^j55ffl;^$nS(D-C% wC07 

w— AMjfetg^«#*KV'f>K7'r.'-^i 3 0lwtA;'3 

5g^lC7V-A^lii5ft-§- (FLM 
N) ^^^-r^^lti^-^mtfS^^o Ld-L^£j55^. -co 
*^-C-ll. KW-f V K^-r^^ 13 0 Sr«fiS;1-5^^^* 
aieI8§ (ii^^^fr^s'7") <OA;^l:'i^^Sri«iD$-fr-5i£i^B 

iii^jSy -< L. em I ( e l e c t r o m 

agneticinterference) W-'</l^^g;T 

i:mM ^ -It 5 r. t . A;'3 t" ^'(O =1 f y -r ^ /55 J'j: 

[0 0 5 81 ^(Dtctb. *:^Jfecoj]^«8-C-(l. a/j^MffliS 
fill 0;0^?>KV"1':-'K7'l'^'^l 3 0 icttl;'3-f 5;^^? — 
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J^m^iS-^ (FLMN) €r^fe^-r5J: 9(CUTV^^o 
[0059] E126f-is 023 {CTr^-ty U-i^mSSft-^ 
4 10 omS&ffi^Sr^-riHlg&El-efo «9 . B 2 7 
(1. 1212 6lc^-r:7U— ix^®ff-^^^tfe[HlS&4 1 OcDtb 

ffi."eil, :7 ^^ly^iE^- 

(CL2) co4J^»5>(^^^/i^;^ilS. :7 V— Ap^;^<5^-h 
^^yWv^Ci. ^n^/^fi-i- (CL2) <D 1 mm^(D^'^^uy^ 
m^^^hfDt'Tio EI2 6^CioV^T. DM^^y^'^^- 
y^n ^/T'lUSS (F 1 1 1 3) ^ n r/^J^^i-^A:^ 
^^K^rny^ (CL2) :d5A;^?$ti.^o bfc;^i5o•C. 
;;c>57-i./^/u;^(^, ^X2y^ (CL2) (Cl^SatTDM 
. 7D5/yiHlS& (F 1 1) Kyy^^tl. ff-^ 
(STE lO) tf£^o wCOW-^ (STE I O) It. ^ 
Dix^ (CL2) |;i|^«?U-CD^>^y i/T'- ^HiyT^lEl 
S& (F 1 2) {Zyy^^tl. m-^ (Ql) tf^^. 

COft^ (Ql) It. i5^n^:y>r (CL2) (;i|6]SgL 
XDmyV y-f * :7n -/7'Ih15& (F 1 3) (Cy^y^^ 
tb. ft^ (Q2) t^c£r5o COft-^ (Q2) It. D^^ 
y .^/T' . :7P i/y[eIS& (F 1 4) O^^^ o iy^fi-tA77ffi 
^(cA;^$tv. D^r^y • :7a>;/:/[piss (f 
14) (Oy-^Atl^'7- (D) If-^ (STEl 

O) ;!55A;^^ti.Oo Lfc;iSoT. h/N/^;^7)> n 

(CL2) (O 4 J^ffl^J^oo/^/^;^*!?:^^^^^ 

^^nnlSS (F14) C0Qm;^ltHV^/ui:?i5o 

T% DMyv * yu^y^^ (f i 4) (Domtj 

(F STEM BP) t^cC'ScuX*. h^-^/i^^jlWlf 
(FS TENBF) ItHl^-^/i^t^'^^o D®:7 
y ^yT" • ^y^T^mSS (F 1 4) (DQOi^t. {f-^ (S 
TEIO) til. -^^^KlB]^ (NAND 1 1) ICA;^^ 
tb. CCO^yKIUK (N AND 11) Otb;':7J5, yu— 
J>^m^it^ (FLMN) t^j:^<OX\ A®?tft-^ 

(FLMN) It. ^^^1^ (CL2) 02j3^5>fcitL 

(CL2) (Oljg^^J'CD/'^/u^iliiSri^oy^ ^F^;^^ 
(F14) OQU;^ltL v-^/^i:^cC5o r.^^lcJ:^}. ^ 

^-|./^;U;;^jg^ft-^ (FSTENBP) ItLU^/vt 
ifc. :7W-i.^fifS-g- (FLMN) It. HU-< 

[0 0 6 0] ?i:jo\ ^DM^y i/^- y^^^m^ (f 

1 1-F 1 4) It. fg^ (RESETN) KX^^Mit 
^tt5o :*:^5S(0?^Sil-:fc^V^TIt. wCD«-^ (RESE 
TN) tb-C. ^n:x>7 (CLl) C0Sfeft-^Sr^>^ L 
-cv^5o ;(cSJ£o?i^«iT-ft. ^U-i.ffl;^<5^-b 
/^/w;^(t. ^D:y^{t# (CL2) c?:)4j^ffl5}^cO/</U;:^ 



co-cit?i<. :7U'— i^^;^^— h/^/u:x:d5A:^$Hfc^ 
tiicD^. Hff^MMLU^/ut?tc5:7W— i^^Sffift-^ (F 
LMN) ds^^SpTtgTfctili. 
;;^<;:)/^/v><;iliIltffiEl-lS^"^t6'Cfo^o 

[0 0 6 1] :^mm<Dmm\c:h^^x. mi#gcoKi^-r 
vK7-f^^i 3oicit. m^mm^mi lofi^^yx^- 

^^coKw^^'KT-r^'^i 3 o{cft. myj^mmmmi I 

-^/^/^;:^^5A;^^^^?fev^coT^ ^2#@ Wi^co K v>r 
>'K7-f ^<l 3 0(c^5V^Tt. BulSLfctlJf^S:^T^^'^5 
fci6(cit. A;'3^*x^;^^— h^<^i^:^t^C^</^^^M^ 

/<1 3 0--^tU;'j-r'5i£^^^;^^fe5o ^(Dfcisb. :^%M(Dm 
liT*lt. S2 3tC^-t-^'^/W^^£^lHl£&4 4 0-e. ^a^y 
i^fi-^ (CL2) co4iaffl5>co/^/u;^iHSr}$o:7 A 

t^yx^—j^my^^—v^^^^^y^x^^m-^^Zs ^m^</^:^ 

^^£IHIS§4 4 0-e^^$tLfc:7U-i.ffi;^^- h^-^/u;^ 

^isfcKw>r>^K^>r^<i 3 u^--3^ffl-r5J: $;-LTv^ 

[0 0 6 2] iJ^T. Ki^-r K^^^^l 3 0P^T% :7 u- 
— ^ /^/i.;^ J: u^:7 V— A ;^ ^ - h/^/u;?^ 
S:*^-t-'5:&ffilCoV>Tlft?g-rao E12 8lt. 02 31^ 
*"t-**SSco?]^®coKi--f >^K^'r>-<l 3 Of^cofiJffillHl 
Kl 5 2comi^^Wi^'r^tcisb<D^^ M.i^^-hX*h 

0 2 8(^^i-J: 5t-s ■^>^ o ://u^t 
-§-*^Ill£S4 2 Oft. b/>/^;^;d5A;/j<^-h.6 t. 

H U'-</^C'J>-f ^^TT'/^^t-^ (EENB) ^-yyhmt7ti 

^n:/>7^^[p]SS4 3 Olt. ^ n :y >^ {CL2) (illD^ 

5 3tCta;'7-r'5o ^/:7 M^v^;^>5'(e]g&l 5 3lHlg&cD^>^ 
y ■ ^^n^/T'IelKlt. X— ^Stt^iZi^fflft-^ (SF 
Tl-SFTn-h3) S-Hi^feffl;^ L. cixlci 9 . A;^ 
Vi;?:^>5^ 1 5 4{c*^7^— <5^;i'-^^>'^^i^5o ^t"::. S 
FTnOT'-^Kt^iZ.^fflft-^ft. ^n:x^ {CL2) 
(DliiW^J'CO/'^/i-^fi^i^o, JSfcScoKU-r VK^-f/^ 
1 3 0(^:7 AP^;^<$^— bz-^/i-x t;i5o r::"^. S 

FT l-SFTn(75T'-^St'9 3Z<^ffl^H-^lt. KtH^i^ 
1 5 4ICl#a~n#g(^S^7^"-i5^5r^y^-r^ 
fci'l^iC^Kffi^tlSid^. SFTn-hl-SFTn4-3cDx 
-<5^^>9 3i^ffilt-^lt. A;^^'v^^^ 1 5 4tcS^7='— 
<5^^7:y^-r5fc*(Cft^ffl$tt7:fV\ ::<DSFTn + 
l-SFTn + 3(Dx-^5t'9ii^ffl{t-^lt. iSfcScO K 
K^-f/'^ 1 3 Ocd:7 1^— hz-^/w^^S:^ 
j5K-r5fc*(c1Sffl^n'5o SP^x 12 2 Sic^-fi 
^n:yi:^±^[H]^4 5 0T% SFTn-SFTn + SO 
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(FSTENBP) ttLV'^/i't^iSWC'^ 
0^4 5 0^, 7^'--^>.l^^^-^^■^''^^ (EP^> SF 
Tn(07'-i?m9 52.^ffi«-^) Sr51^L-C. ifeKWi^ 

-B-^ (FSTENBP) ttUU^/^t^£<DX\ -'</v:^m 

0:KW V Ky^'''^i 3 0 ict±i;^i"t"^o 

[0 0 6 31 r:r.-C% ifu^y^^^m^4.5 0thX 
5, -<0|iI2 9iC^-t-i5'ti?/:i'^^|HlS&4 5 Otis SF 

as'T'lilSS (F2 1) (DQtiitl^S.^^^^ 

(INV) -eS^s$^^fcSFTn + 3<75x-^?5^ 
^iZs^^fflW-^l-S-^^^ DS^y s'7'7n5'^lHlK (F 
2 2) <OQm:h^5M^^^o $55tC. F2 1i:F2 2 
t O 7 y ?/ r 7 o s' 7'lelK<r? Q ttl;'3 Sr#flfeWffeSfP[i!K 
(EXOR2) ^OTg^ftfeS^Jf^afnlUi^ (EX 

OR 2) /i^b^as'^ (C L2) c0 4 J^W^)-<^^^^i'^*S 

^'Kt'I'/^i 3 oi^i::*iVN-c. 7V— Affl;^^— b/-?/!^ 
rtui:iJ:>)> KV-f >K7-r/<l 3 OSr«fi£f 

13 0lci3V^T> #71^— 

[00 6 51 mM<Dmi& 2 ] *56e^(D^ji(D?^« 2 <o 
KW^K7-r^<i 3 0[^<r)iii 

^cov^X. BtilHSiiEcoJi^ffil trotS^^Sr4^'W-mM-r 
[0 0 6 61 113 0(1. mWMM(Dl^M\<r>YV'^l^Y 
7^/<l 3 0rtWi«i«jEfflx = -<?'lfiIS&2 7 8*3J;tJMS 

5, /iio. 0 3 0 ted. IE«t4P^iim^^lHlKl 5 1 
S hyi^v^^iJ'i: 6<S<Oi«BE7'7'Ws'v'3 ^-PMOS 



(TRP2) ?rWL. mU^Vyi^^^^^n (TRP 
2) Piflttff^lHl!^ 1 

5 1 zt^hns.^^y^y^^'^'^ 5 8 a?r:JM--ca;^§lx5 
jE«tt(^6 4P§W^>copgp«E*5A;']$4x5o 4fc.^HU . 
fE#h7>i?;^^5iJ (TRP 2) 5rSfi£-rS6{@OTfl,B 
ffPMOS h7V-:^^;?i: 6l@(Oil5Wffi^7'U'5' 
PMOS h7>'i^;^;?<^^*T'^iT'<^'!^~ f^*^^'^'*^ ^ 
^;vi/y vm^l 5 6d»^)ai;^Sti?> 6 t's' 
^_>5rro#if hfll: (T) ^>5V^fi^:05R^tf s/ Hit 

(B) dS^^©ia^-g-i^*<-S'^''>-C®J^6<]»cfi]JP^tv 

[0 0 6 71 1kmS.m7'=^--¥U^2 7 9f4> W;'3ffi^^ 

6i@<OiSiWffix7'W-;/V3>'NMOS h 7 ^-i^^^^' t 
«J5£$;h.5 6 4<@<Dh7Vi?;^^?iJ (TRP 3) Sr* 
mU'&hy ^'y^^^i (TRP 3) 

7^ VI 5 8 b5:^LTi±i;^^*v5A<Stt(0 6 4|lili^^ 

(TR.P3) %«fi£-r5 6fflcoi«BIENMOS h7Vv' 
6<@cDi«lfJlT'7'W'?'V3 VNMOS h7Vv';^ 

6/4-ibta;'3^tl^5 6 b'?/ h(D«^ffix-^-ro*t's' Ma 
(T) fc^>V^{l^(DR^tf y hffi (B) d5^gro«a^^ 

liS'^ V SUP $ n 5 o 

[0 0 6 81 HtlfB^IScDJ^^loSaJEffi 
^3_yip]g|2 7 8 te«JifflT'3-;?'!HlK2 7 9il, 
6 4PiPfiiC, 1 2<®<^MOS h^:^-:^^^*^^®^^^ 

^ (D) SfctJOMOS b7>'i^^i5'<^'Ng:»(±7 6 8i@ 
(64X12) t^iZo 

[0 0 6 91 ja¥, ?KfB«*^SI-*3VNrH. 6 4iiilS 
2 5 6 ISgm^'^t <t *) #fg^«**5ii^oo 

8 t'[S«JEffl7' = -<5^lHlK2 7 9 tSr^fflb-C, 256 

mm^^^n^m^ia-i. ^v\^^>m-^ (d) 

9(DMOS h7Vi^;^^»i^^f*4 0 9 610 (2 5 6 X 
16) t'^i'S, :i<Otzii'>. -r ^SC2 6 lcDfi*5S 
a;45i|JpL. WISKV"1'VK7'1'^^1 3 O^m^-t^^ 
mW-m.^^^ (I C^s'7') ©^S'T'IJ-'I' < 

[0 0 7 0] 03 lit. :^mM<^^M2<Dy\^^yh'y 

^^<1 3 Ort<DiS5«ffiffi7^='-^lHlK2 7 8 jE<li14 
5 1a i:(Dle]8S«fiKSr^-flHlS&0-C- 

1 a (1, Htjis^3S<ofl^^ 1 i 5 6 4 i5giiropgiam 

EE^^^-ar-f, EttjE^^IUKl 2 1 ;S^?>A;t;$ Jx5I 
ia4(0 5ffi(0|SiWS^PttJI (V" O-V 4) \zmr5\^ 
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mms.(D:s.\^\z.mmirz%\^mms. (vouta, v 

OUTB) yie]K3 0 1 i:. S^x^ 

-^01^3 0 (VOUT 
A) Srffi^ (PI) &-5VMl^^^ (P2) td. ifc. ^ 

^T^rz-^ruKs 0 i-es#^snfc^ipww«ffi (vo 

UTB) Srffi^ (P2) foSVMlffiTP (PI) {c:m;'3-r 
^b^/V^ZfVi^^ZQ 2h. ^^•v/W^T'W-^f-S 0 2 
75^e>ai;'3*iX'5i:v^{c:gl^i-5^1|5SS3mjBE (VOUT 
A. VOUTB) Mrottffi^ (AV) Sri>ffiU-C. V 
a, Va + 1/4AV, Va + 2/4 (=1/2) A 
V, Va + 3/4 AV(Omffi^&^^£•r^ll2PW^ttffi^ 
fi£[s]K3 6 3 tSr^-r-So 
[0 0 7 11 x=-^lHlSS3 0 1 

(D2~D5) (c>8t^-r5^ii5g^mHSrse^-rsmi 
y^zi-ym^s lit. «^#s®miP^98ttffi»^/5^ 

6 t*?/ — ;J'<D±te3 b'-y b (D3~D 

5) \zMJti-^mi^^^^M^-r^m2y'^-ym 

8S3 1 2 t-r-«^$ix5o ^lx3-y[5]8&3 1 111. 
6 f?/ — ;?©±^4 t's/ h (D2~D5) 
±9. ^l#gW^l|5glS«ii (VI) i:^17#S® 
^iPWIfflmffi (V 1 7) tSrllH]. m3#icomipg^ 

(V3) /^V^L^1 5#9(7)^l|5gpttil (VI 
5) ^:^^■?'i^aig^L-C2[H]jlSl•r5<^; 
So Ld^L/idSib. ^27^3-^0813 12(1. 6 
hco^^x— ^<^±^3 t*?/ h (D3~D5) {ZX*). 
M2#g(7)miPWPSffi (V2) ^i.V^L^l 6#iOlf 
IPgpttil (VI 6) Sr. l[eI^S^-r5J:5(-«^^n 
S, 7^Ct5. El 3 l^c3oV^•C. OUt^— ^J't's' ha5LV"< 

[00 7 2] v" o<v" kV 2<v*' 3 

<V" 4-e$j-5(0-e. miTf^f—ScO-i-if-yV (D2) £0 
t'?/ hffl;i5LV"</KD#-g-. pglSttJEVOUTAt L 
T. VOUTBC0|5gP«JEJ;9'biS«^ro|SgIS«i£?)sm 
^S'CO 3 h (D2) (0\fvV 
flt^iSHV-^/K^^a-a-, pgWaEVOUTAt UT. VO 
U T B CO pgl^ttJE J: 9 t Sitt^<^ tH;/D $ i^ 

5„ LfcjJSoT. ;iC0«^7'-^O3 tr-;/ h (D2) @ 

^'^'i^3 0 2Sr^0>9^x. ^<0 3 fix h (D 

2) ScDK-i/ h'(i;d3LU'</K^^(-*^F^ (PI) (-VO 
UTA(D[Sgli«jESr. ffi^ (P2) (CVOUTBWPf^ 
«ffSrm;'3L. a^T'-^J'OS tr-;/ h (D2) @ 

(Ofs' hM;S5HU-</uro^lCffi^ (Pi) (CVOUTB 



ropg^mBESr. ffi^ (P 2) (CVOUTACOPglsmjESr 
a:^-^^, wi^lcJ:•). ffi^ (Pi) roPiPSflE^ (v 

a) . ijs^ (P2) (ommmsi (vb) t-rsi:^. 

^IC. Va <Vb t'f-S^tdS-e^. m2PgiattJE^^ 

Ih]K3 0 3ro|S:H-;dsffli*i:/j:5o 
[00 7 31 ^2 P^ramjE^^lsISS 3 0 3 (1. ffi^ (P 
1) tiiittJE^r^7'[HlK2 7 icoA;'3*StroW{c^^ 

^n^^k y^m^ (SI) t. -*s;ssi«imiiffir>7' 
13^2 7 1 (oA;'3iS^wg^ig^$i^. i&m^. yf-m^ 
(S2) Srrfhb-C«^ (PI) tc. ifc. ^^^-y^^i^ 
(S5) Sr^LT^^ (P2) = 
(CI) t. — «S;dSi«*EfflTV7*lH]8S2 7 1©A*« 
tc^i^^n. mSiS^i^ ^-Ts'f^^^ (S3) Sr^L-Cffi 
^ (PI) {C. *fc. ;^-rs'^5g^ (S4) ^iffLXm 
^ (P2) tcSigg$ixS = i^x>f- (C2) t. ffi^- 

(P2) i:iaflffifflri^y[HlSS2 7 lcDA;'3ffi^:©M^- 
^ig^^i^53>-7='>•1^ (C3) txm^^n^o 
f. (CD t^y'r:^'^ (C3) i:<D5gl: 

ffidpl— (c. nv'x^f- (C2) cD^Mtt. ^v-T'y 

(CD (C3) co^a:ffiw2f&(0 

^affit^tvs, #;^^5'^*^ (si~S5) 

II. El 3 2 |;i:^-r i 5 ^^7^— i5'COT{S2 t'i/ h 

(DO, Di) (D\^'y hm^i&cx^y ' yi-y^ix^^ 

^iio. 03 2(^(1. giFT'— ^(DTffi2 t's/> (DO, 

Di) (ot-s/ Mit(cj!t.c-c, ^2mmns.±^^^3o 

\f^yh (DO, DI) <D\fy hmiCft^Ctz. S2PW^tt 
JE^^IHISS3 0 3 <Dm^m^t^^t>-^Xm7r:LX\^ 

[0 0 7 41 :^£*5. ettJEffir =«— yielS&2 7 9 t. bTI 
|Bi««JEffl7' = -y[s]^2 7 8 tl^1«(wfl|fi£-C#. 
#-a-lc. '(£mEfflx='-^IiIS&2 7 9(1. 

ji^^iHissi 5 1 hii^(b^^^jx^-^m&(Di 7mm(D 

Kl 5 1 bll. :ft«JE^^IeJS& 1 2 2d^e>A;'3^tT.5A 
Stt<0 5tt«P^P8Sipflffi (V" S-V 9) ^cS-:Jv^ 
T. 7PgpO?^iPW^Sffi%^fiKL. 
l;i. A^ttPgiattJI^^Eili^ 1 5 1b ^«^-f-S^£m^^ 

®E^7^=i-<5/'(H]K2 7 9T-(4. V 5>V'' 6 >V" 
7>V'' 8>V 9i^£5®T-. 4S^^ (PI) <OPg^® 
JlSr (Va) . ffi^ (P2) WP^ISttjE* (Vb) t-f 
•5t#. ^IC. Va>Vb tJfeSo 
[0075] 11133 It. 11131 (C^-TiSSttiiffix 3-^/ 
[h]K2 7 8. *3j:U^ig3 1 lc:;^-rii!mffiffl7'='— <5^li!SS 
2 7 8 t|^«<7?li]Kfll^<:0<g:®E«T'3-^Ii]lS2 7 9 

■rmxh^o mm^ii^^x. mMs.^T>y\Bi^2 7 1 
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mix=i-<5^lHlK3 1 l-Ce 4 (= (9 + 7) X4) . 
^2x=2->5^[hIK3 1 2-e2 4 (=3X8) 'X^h^(0 
X\ ^Vx^^l^m^m (D) Sfc<9 07^=i-^lBlKSr« 
^r^y^^ y^y^^^ (MOS h^:/i^^^) ^o^^ 
8 8 i: ?i . lulS*Jfe^?^« 1 K v>r Vfi-g-^l 
(D) ^fc^XOMOS h^>v?^^«^J^^7 6 8f@{Cit 

1 3 OcOf^gpSSfE^®?^$it^^ t^5T*#5(OT% 
S^^v^^— (LCM) ^^<Dm^mf}^^^ir^:L 

[0 0 7 6] EI3 4(^. :^mM(DmM<DYl^><>Yy^ 
/^l 3 0F^(Dil5«E>S^=^— ^tHl£&2 7 8 (Dffi<?^^^J<D[l] 

S h^Vv^>^^5:. •(^NMOS h^^^v^:^^Sr^L-C 
[0 0 7 7] fi:^. 1^ 3 4 -etl. 2 5 6 fg^cOP^lSSJi 
(D0--D7) 0O8 tf^/ hco^^x — 

MOS hBfii(cffl;!jp^;n.5J:5(-^ce 
[0 0 7 8] tulSElS l{C*-rffiSffi^x::^-^[H]g&2 

[0 0 7 9] 034 tC^-rig«JEfflT^=r-yiHlK 278 

(OMOS Vv^;^^(-a^bfc(OT*fc^o El 
3 4(c^'rii5«flEffl7'=i-^[H]SS2 7 SXrt^. :S/^1^>r 

-f-^^. ^coft/h-^><XcOMOS h^>^v^^^cO±^^ 
<OMO SYy >'Jy^9(0^— vmm(0^- htlSr 2 w. 

h!|iI:Sr4Wi:. S^x — ^<^±fi^tf :y h^J^^— h 

lAOSVy^i^:^^) (0^-hmM(D^-Ym (W) 

itJl(D2co (m- j ) .^^i: b-CV^^o w:i-C% mll^* 
7^-^Otr>;/ j (l*/h-9--f XcOMOS hyVi^;^ 



[0 0 8 0] [§13 4[C^-rffi«JEfflx='-^!HlSS2 7 8 ' 

ffifetlt. 7^=i->5^lBlK3 1 1-C^2R (^R + R/2 + 
R/4H-R/8+R/1 6) . y'^-^^^'^ 1 2"^^ 
2R (^R + R/2H-R/4+R/8) ^ct:^. 
03 4 (C. :ft/M^-f XCOMOS Vy (O^iji^R 

T!a^LTV^5o Lfc;d5o-C. El 3 4 ic^-fi^WEfflr 
=1—^0^ 2 7 8 T^fi. #7^=2— KflcOMO S h 7 >^v^ 

^lHl£&3 0 3^1S^-rS#=^>^7^>^f't-*1^^HiB^>'t* 
S&3 1 1 tT^^ — ^0^3 1 2 tco-^^ffifetffiSrlH^tc 

[0 0 8 1] MOS h^>->?;^^-eti. 

v-^mws. (vbs) {-<^*5. L^vMsmjE (v 

(Ids) ^^^(i>'t^o ip-^^ MOS h^>'v^:^^tDig:^ 

[0 0 8 2] ^(Dti^, ms 4 iC^-rigSBEfflx 

[HIES2 7 8-ett. sffi- y-:^wmj± (vbs) 

Ti^PgWmff (E13 4T*(i. VI 6 i^fcnvis) . 
VI 5 (*fc{iV17) copgpmjE) Sr^lcLT. PM 
OS Vv?;^^ffl*Kt. NMOS h^^v^:^^ffl*S^ 

ismiEffi"r=i— ^[Hiss2 7 8-ei^. v'^—^mn^mi^^ 

"f^MOS by >-v?>^>5^tc::fcSt5s S^g/WT^a:^l- 
[0 0 8 3] 1113 51^. :^m'M(Dmm<Dh^U^>V'7 4 

— >?^[E]K2 7 9fi. ma 4(C:^-r*Si£^7^='— 

®mj±ffix=^-^iEiss2 7 9-ec±. Sffi- y-^r^ 

SJE (Vbs) ^^I^^i^^cC^PgPflffi (EI3 4T*lt. VI 

6 (*fciivi8) . V15 (ifc(ivi7) (D^mm 

jE) ^^l-Ur. PMOS NMO 
Shy:^i^^^mi^t^^mi~^m\^. PMOShyv 
v^^>5^ffl«i:. NMOS h^>^i^;^^ffl«i:d^ iSflffi 
^7^:a-^lH]852 7 8 tS*f(-?SoTV^5o fM-L. 
JE(t. V1>V2>V3 >V32>V33i:'r 

[0 0 8 4] ?iib\ f^^l^«•*^ScoJ^ffi(c:^ov^T. 7^=^- 

K[1I^3 0 l^«^-r5#MOS h7>'i^:^<5^{l. 
JEMOS b7>^i^^<5''e«^^tl.5^\ foSV^d. y- 
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(00851 ia36tt, 11134 \Z7]k-tJ^mB.^y'^—y 
iHlK 2 7 8 (C^gffl $4x5^ 2 pgIS«ffi^^IiI!& 3 0 3 <D 

PgPlffi^^IilKS 0 3lcj3V^-C. ay-rVf- (Co 
1) tnv-T'vf- (Co 2) tco^iittJll^— X s^^t' 



(Co 3) ^^-xV-tJ- (Col) (D^ 

SflIC0 2f&co^»'(ttx nvf^vi^ (Co 4) cojgtfiffl 
tt. =I:/xVi^ (Col) 0^4'ffi®4ffiF<D^»ffli $ 

=S-;^^ 5'^$iJI?le]S& (SG1~SG3) 
li, ^x'KlHlBS (NAND) . TVKIEI8& (AND) . 
*3j;t5/TI5lg& (NOR) Sr^i;t5o S2{c:. ::co-t-i^ 
KEISS (NAND) . rvKia^ (AND) . fciT// 

TiHiii^ (NOR) (oMmmm^^-t. 

[0 0 8 6] 
[«21 
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[0 0 8 7] V'^^yh^</^^ (/CR) 7f)^LU^/ux*h 
-St. :^-f^y^m'F (SSI) Sfc. yTIUSS 

(NOR) odb;^;HLi^^/wi:?il9s #;^-f y^^i^ 
(5 0 2, SI 2. 8 2 2) n:t:yt^J:^o 
[0 0 8 81 ^>i/y</i^:^ (/TC 

K) liHU-</i--t^fo9. -^^^KlUK (NAND) (D^tl 
nKu^/i^t^j:^). iy^^^ iSO 1, Sll, 

S2 1) n:;t:7tf3:^o wJxtcJ:!?. (C 

oi-co4) (Dmm^m^ (P2) icg^^^na^o 

[0 0 8 9lJSfc(C, V±)yh^</^:^ (/CR) ;05HW'-< 
/WT\ >5^>r ^ ^^/'^/^^ (/TCK) ;d5LV^/Kc;i^ 
^^t"— ^(^Tfi[3 tr:y b (00-02) cO^ft^ 
tlcDlf ^> h»CiSC-C. «->^>r:x^^i^ (SOI, SO 
2, Sll, S12, S21, S22) 

[0 0 9 01 ffi^ (PI) co|iWia®JE5r 

(Va) . (P2) (DiSglSmjESr (Vb) 

:iO»2Pg|S«JE^^!E]^3 0 2;^i^ib. Va + 1/ 
8A. Va + 2/8A. ---Vb (Va + 8/8A) (Opg 

[0 0 9 11 *fc. S21SgIittJIit^lII£S3 0 3fl. ^ 

[0 0 9 2] m7L\t. S 3 1 ic^i-f^ 2 |SiIi«iE^fi£lH] 
i^3 0 3(c*3V>-C. =i:^-ri^f-{-ftx.Tjg;etSr(^ffl-rs 



=IVx>'1^ (CD *5it/= (C3) t 

m.^^in.^^m.(r>mim.\t.. 3^^7'v•t^ (C2) tern 
[0 0 9 31 imM<r>i^i& 3 ] :^^m<DmM<Dwm 3 w 

/Hi. KW>'K7'<^<1 3 0l^(OS 
m]EfflT>y^lHlK2 7 l±5j;tJ«e«JEfflTV7'IiIS&2 7 
2 t LTSfetil|iIlI8gS^ffiv^S^-e> mI15*J£<^?^ffi 2 

coKW^'VKtW-'^I 3 OlwOV">r. tulE^ifeW?^fll2 
i:ro=ffil-^Sr^'L^»c^?^-r5o ia3 7tt. I113 1{;i^-r 
SWEfflx^— yill^2 7 8. *3j:UfE13 UC;^^-;^® 
ji^T^n— y[HlK2 7 8 t I^#OT|hIK« ^roeHJE-fflx 
=— y[H]g§2 7 9 ?:^fflLf::#-g-<0. 3|s:il3Sro?^ffi 3 CO 
/uo Kw^ K^-r^^ 13 0 F^coffl;^ 

T:^:fm^2 7 1 {;::(iSiFlHlll i 5 lc^-rM«iiii|'ilElg& 

■t-ii!@ffifflT^^7'IeI8&2 7 1, *fcrt<gmJEfflT>'7*lHl 
8S2 7 2<^-oi:. ^(DKtiWL\z.W^^^^^^ vf-y 
^-^/•^V^I5]gS3 1 3 t S-:T%-ri2|-C-$>5„ l2l3 8{C;^-f- 
;d-'<Ti^7' (OP 2) (DRmXtimi- (-) t 
fctl;/3«^t©ra{-(*^'f S'^ESS (SWAOl) t3>' 
T^^/f- (CAl) ro3fe?iJIe]^J)>^^$tl. :*-'<T 
y:/ (OP 2) (DRmP^tim"?- (-) 
f- (CA2~CA4) CO— :*^Wflg^dSS^$4x-5„ 

(CA2~CA4) cDte;^©ffi^fcii, # 

;x,^5,^|HlgS (SWAl 1~SWA3 1) Sr:ft-UT, 2 

v^jigig^rsmipg^ttJEro-o, BP*,. ia3itoT^i- 
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4ig^ (PI) {cW:^>$ix5mil@iattffi (Va) * 
fc. ^7^-^ y=}-mn (SWA 1 2~SWA3 2) ^-SfX^ 

\zm-t^=^ (P2) lcta;^$ii.5^iP§^«BE (Vb) 

imn^nzo $?>t-^ ^-^rvT" (of 2) w^^sfe 
o m^wz.TT^-r^'f- (P2) {caij^^ixs^ip^iii: 

(Vb) ) :l:ix. =ti^7'>-t (ca 

2) ta^xi^i^- (CA4) t WS^SIltlll^— J-x 

(CA3) ©^attttx 3^'■7'i/•t^ (CA2) (D 
^^fflro 2 f^CD^M, n^'ri^-t^ (CAl) (DJgi'B: 
li, 3>'r'>'1^ (CA2) (D^fi:1S©4ffif©^*'li:t $ 

10 0 9 4 1 :L<DmKmmm^-^it^ v±^y hmi^m 

tc, :^-{^y^m^ (SWAOl) ioXri^^ y^m^ 

(SWA11~SWA3 1) ::^^ry^m& (S 

WA12~SWA32) d5;^7t?'i5o ::<0^ftfliT-(i. 

=t>'■r>'i^ (CAl) 7i)5!;-fe5/ -tfc, ^-sry 

y (OP 2) (l7j?/vx— v'5*^a!7[Hl8&^1f^L, ;i-'<T 
VT" (OP 2) (Dm:f3^^iSXXfK^Xtl^'^ (-) 
meti^ 1 PWIi«ffi (Vb) t^i^cDt?. ^nv-r^^f- 
(CA2~CA4) 1*. (Vb-Va = AV) ©«jSC 
^«^ti-5„ iii^<^4^lit?(i. :^^'y^^^ (S 

WAOl) ;i5;e-7t'^j:»), -y^m^ (SWA 

1 1~SWA3 1) ^XXJ^:^^ (SWAl 2~ 

SWA3 2) (1. ff^(Difi^-a-*3-^l-L^:i3!»^-5'C:^^$> 

5v^tl:^7^:^^•5, ::Jxt-J;9> V a CO^ l Pt^Sil 
f^immnS. (Vb) $ra*(-L-CStetiill^iXs 
Ti^T" (OP2) <Dtiit)m'f-t^b. Vb+Va, Vb + 
Va + 1/4AV, Vb+Va + 1/2AV, Vb+V 
a + 3/4 A V(D«JEA5tiJ;^$i^5o 
10 0 9 5] [|IJS»?^ffi4] *^P^ro*J£o0ffi4co 
j^ra«*^-:^i-/M*. SiHHSSl 2 0 J:>)*ffi14®|!W 

m&mwi. (V" s-v 9) srKw-r ^^k^^/^i 3 

0(ctti;^L. KW"f :^K7'<'-'^1 3 0^ci3V^-c. 

::o5««'ttco|iW^as»«£E (V" 5~v" 9) 
tt<^3 2PtlSro|SgfSttJESr±fifeL. $?>IC. i««EfflT 
>'yiHl8&2 Tit UTR^±itIIH]SS?^fflV^. gilE^fiitt 

«|EESrKU-'1':/ft-§iia (D) {iPq;!JD-f-5 i 5 1- b/cA 

-e. ftiiE^JStoj^«iw®S«^*'i^^— 

50 lilT, ;*:^mwji^f!8roKW'1'vK7-r^<l 3 Ot-o 

0 3 9 (i. *IISS<^J^ffi 3 cD?^a^**-:^^-/KO K w 
-fi/ K7'<-'^1 3 0rt(Otll;'3l^Wttf»&«^tfe%^-Mll'^*S' 

51 5 (OT^-r^tbiiiiiiHi8&!i^ -sfcx ^m&mr-^^m 

K 2 7 2 1 4 (;^1-^ttiii|iile]gS*s^« 

^TVT" (OP 3) rtSfeii*llHie&^«^t-5„ -^rofc 



^<0:t^T>7' (OP 3) (OA:^©t-(l. SBJC^ 
1-iiS«JEffl =2-^5^1111^2 7 8 left EGtC^I-ffi 
^^7"=— ^5^[H]^2 7 9;dSg§i^^H5o iP*>x 
<OJg^T?tt. lil6IC^-r7"3-ySl52 6 lit, ^T1S« - 

<5^[H]8&2 7 9dS^ffl$nSo -^rttt-mv g| 
*U-CV^/iV^^^ *^3S<OJ^S|-CH. ttJllHlK 1 2 0 

(oimjE^^inK 1 2 1 , *5±o5KV'-ri'K7-r^^i 3 

0rt<OjEffitt|Sgli«ffi^fig|elKl 5 1 a 

[0 0 9 6] Bl 3 9 ic^-r J: 5 :t^ri^-:f (OP 
3) (OR^T^timi- (-) ta;^4fSl^t(OW{cH. ;^-f 
s/^IelK (SWBl) t=i>'r'i^-i^ (CBl) <03£?yiHl 
KiOSgEjgg$n> ;i--iTi^7° (OP 3) OS:teA;'3 

(-) zivt':^-'^ (CB2) (0-:fy(DiS^*s 
Sigg^JtS, (CB2) rofib.:&<o«^{-i*> 

;^-fs/f" (SWB3) ?r^LTffimJIffix3-^^lfi!K2 
7 2ii-e)roP5l^«ff^^ ;^-fs/^ (SWB2) 

:ft-LTS5pll^i!: (Vr e f) i^^lB^fl^. $5>J-, 

-<T>y (OP 3) ©^^SteA;^*^: (+) 

(Vr e f) dSRliP^n^o z(DmmmL 

(Vref) (i> =i^>'«ffi (I TO 2) twSljD^ttS 

j^a^ismji (vcom) <om^-c-t.fc5o 
[0 0 9 7] :L(oBLmmmm^\-t. v Mfif^^jc. 

^>f5,^|H]gS (SWBl) iSiU';^'!' -y^lBlK (SWB 
2) jJS;^-^', ^^'fy^lalK (SWB 3) iS;^7t/£5o 
^(0-)mr^\t. ir^ri^zf (OP 3) iizK/wx- v^jJ^ a 
!7l5]i^*«^L, :^-<T>-:f (OPS) ©tH;^ffi^J3j; 
U?ggA;^ffii^<^«^ttS*S^ (Vref) t^i9. 

=I>•T'v•^^ (CB2) w^tfe:fe-coffi^(c'{>, S^fl; 

■e (Vr e f) *5ppJiI^H5©-C% =i>7^i^f- (C B 
1) JJitJ^aVxVf- (CB2) (iy -fes/ ^^4^■5o * 
fc. ii^crJ^^Ttt, (SWBl) *3J:TJ« 

y^y(-y^m'^ (SWB 2) (SW 
B3) t'i^l^hfi^. nv-r^'l^ (CA2) Sr^LTA 
;'3$*T.-5A1Stt<^PWP«Ett, Sipl;^ (Vref) ?r 
SiplcLTS:iSi«tI^ix, ^^ri^-f (OP 3) (Dlij;^ 

-en. |ll6(OT%-t-i««JEfflx='-y[H!S&2 7 HCft;t 
-C. |ll6{C:^1-<£mjIfflT'=— <5^!hISS2 7 2;65^ffl$ 
^h\^. lami^l 2 OrtroEttJI^fiSIelKl 2 
1, fciU^KW-'f i^K^'T^^l 3 OrtcoEIS'ttPgpflffi 
^^lelKl 5 1 !Lt^^^t-^i^(OX. m^-a^WiWct^ 

[0 0 9 8] [^Jgroj^lfi 5 ] 3^:^B^cD*iS»J^« 5 <D 
?S^B«^^i^^-/Hlx ii5«JIfflTi^7°[H]K2 7 143J; 

xmM&mrv-f^m 7 2 1 t-c, ¥-®t>'7'ihik 

2 7 3 tr{£ffl-r5^T% mi5*JS(^?^^l i:ffl«-r5« 
eiT> 2|!:^JS<DJ]g^<DKW"<>'K7-Y^<l 3 0(co^^ 

4 0{t. 3|i:^ISro?^ffi3(DjSS^^*-:^::^-''>'<^KVW' 



(17) 



-Ty^gB (2) 2 6 4ti, ■r = -^?'SC2 6 1 tTVyiHl 

[0 0 9 93 04 2tt. 04 HC;?i^-f-TvyiH]S&2 7 3 
(c^«$*t'5^1!jii*IIi]K©-«RJ©lH]K«fi£Sr^-r0-e 
foSo 04 2{C^-rrV7'lH!gS2 7 3IC*3V^T. 

E^^i^Tv^5©^t^J^B'ft■f• (a) -e:^^"^-^;^^^^ 

^alft-^ (B) X':tl^-ri>^-(^^^^hyyi^:^-f'^^\^ 
TV^So 04 2l^;^1-T^'7'[Hli^2 7 3»i. ai;'3l9;S:7' 

mtLX\^^o 04 2(;i;^-rTi^r^[BlS&2 7 3 

(i. m«ft (II, 12) i)i:ty(Dmxh. nm (i 

1' , 12' ) ^rSKf wt^aST-tSO-e, y^'f-S5'i5' 
[0 10 0] #KWVft-i-«& 

li. a^i^ttS (I TO 2) \zmu^ix^=''^:^W.U 

(Vcom) d-io»«^-C-il^^$tl.57t*. ElU^ropf 
^ffiil (VH) t=''^>mm (I TO 2) (DMU (Vc 
om) troffiroflffi (|VH-Vcom|) A^l* 

(of^mmEE (vl) t^^vmis (I TO 2) ©m^ 

(Vcom) t <Dm<DnS. (IVL-VcomI) t/JS 
^LV^ (|VH-Vcom| = |VL-Vcoin|) # 

^s/T^i; :/^^tcj;9, iEm^<Dmmns. (vh) 

ttwpgpmffi (VL) S:L5'<^v^<D^?. jjc^JScoj^ 

( 0 1 0 1 1 nc*i. tulE«-*5SO?K^-Ctt. 

■ClSi?^Lfc;iiv C4xlwPS:^$ix-f. :^^m\-i. 04 91c 

04 3(1. tt#;^S;<D?gfB«:^-'-«^>'K?5#tf 0^**1" 
0-efe5, 0 2*fc(40 3lC;^-r«im#:S-S:cOf^a«;T^ 
— ^^/I'^StgJCn^VS® (I TO 
2) ;dSiattibtv5»t-*f LT. ^tt^;^-^©?^^^:^-'-^ 
^/WT'll, T F TS^£JC*Kr]«<1 (CT) . *iJ;U5*tfp] 

11^ (CT) izmwjws. (VCOM) SrRiJa-rsfc*© 



*H6]«<i«-^iSS (CD ;J5^ltp>^^5, ^(Dtcify. 
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